Distribution of codeine and morphine into rat hair after long-term daily dosing with codeine.
Hair analysis for drugs of abuse provides a possible long-term measure of drug use not possible with urinalysis. Many drugs and their metabolites have been detected in hair; however, the factors influencing the incorporation of chemicals into hair are poorly understood. An animal model for chemical uptake into hair utilizing controlled drug administration was developed to ascertain if increasing doses of codeine are reflected in the concentrations of codeine and its metabolites found in hair. Male Sprague-Dawley rats were administered codeine at 5, 10, or 20 mg/kg (intraperitoneally; n = 6) daily for 21 days. At various times during and after the dosing protocol, approximately 50 mg of hair was shaved from a different area of the animals' backs and analyzed for codeine and morphine concentrations by ion-trap gas chromatography-mass spectrometry. Peak hair codeine concentrations for the 5-, 10-, and 20-mg/kg groups occurred 20 days after beginning the dosing protocol and were 0.57 +/- 0.13, 0.80 +/- 0.10, and 1.95 +/- 0.35 ng/mg hair, respectively. Morphine peak concentrations occurred at the same time and were 1.08 +/- 0.28, 1.21 +/- 0.09, and 2.10 +/- 0.26 ng/mg hair for the 5-, 10-, and 20-mg/kg groups, respectively. Long-term dosing in the rat resulted in similar or greater hair concentrations of morphine (metabolite) than codeine. The plasma pharmacokinetics of codeine and morphine were also obtained after a single, intraperitoneal codeine administration of 20 mg/kg. An experiment involving washing the rat hair with methanol or phosphate buffer (pH 9.0) did not reduce the concentration of codeine or morphine measured in hair as compared with nonwashed control hair. Data obtained in this study indicate that after controlled administration the incorporation of codeine and its metabolite, morphine, into rat hair occurs in a distinct dose-proportional manner.